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Introduction
This contribution provides a TP capturing CP alternatives for IAB under NSA operation and NSA IAB node integration based on proposals from [1] [2] [3].

Appendix A – Text Proposal for 38.874
<<First Change>>

[bookmark: _Toc520296478]8.3.4	CP alternatives for architecture 1a
In architecture 1a, the UE’s and the MT’s UP and RRC traffic can be protected via PDCP over the wireless backhaul. A mechanism has to be defined to also protect F1-AP traffic over the wireless backhaul.
The following four alternatives can be considered. Other alternatives are not precluded.

<<*snip*>>

Summary:
For Encapsulation (for relaying RRC messages):
· Without F1-AP Encapsulation: The IAB node doesn’t use F1-AP to carry UE’s RRC/MT’s RRC. The IAB node maps UE’s RRC/MT’s RRC directly on RLC-channels
· Using F1-AP Encapsulation: The IAB node uses F1-AP to carry UE’s RRC/MT’s RRC. The IAB node encapsulates UE’s RRC/MT’s RRC with F1-AP RRC message containers 
· Using F1-AP Encapsulation with SCTP/IP: The IAB node uses F1-AP to carry UE’s RRC/MT’s RRC. In addition, the IAB node uses SCTP/IP for adaptation layer.

For Using DRB or SRB for transmission of CP signaling (F1-AP mapping on PDCP entity):
· Encapsulated in RRC of the collocated MT: The IAB node encapsulates DU’s F1-AP. F1-AP is protected by the PDCP of the underlying SRB.
· Carried via SRB: The IAB node uses another SRB to carry DU’s F1-AP without encapsulation in RRC
· Carried over native F1-C: The IAB node uses native F1-C format to carry DU’s F1-AP
· Carried over DRB: The IAB node uses a DRB to carry DU’s F1-AP.

For Security of F1-AP:
· Via PDCP: F1-AP is protected by the PDCP
· Via DTLS: F1-AP is protected by the DTLS

[bookmark: _Ref516822488]The comparison analysis of the five CP alternatives are provided in the Table 8.3.4-x. More comparison aspects are not excluded.
Table 8.3.4-1. Comparison of the five CP alternatives of architecture 1a 
	Comparison aspects
	Alt 1
	Alt 2
	Alt 3
	Alt 4
	Alt 5
	Comparison analysis

	Transport for CP signaling on wireless plane
	UE/IAB-MT’s RRC
	SRB in access link, SRB over RLC channel in backhaul links
	Same as alt 1
	Same as alt 1
	Same as alt 1
	Same as alt 1
	SRB is recommended to carry UE/IAB-MT’s RRC signaling in all the alternatives.
[TBD for IAB DU’s F1AP]

	
	IAB-DU’s F1AP 
	SRB of collocated MT
	Same as alt 1
	Same as alt 1
	DRB
	[TBD]
	

	Encapsulation 
	UE/IAB-MT’s RRC
	Within PDCP but without encapsulation in F1-AP of serving IAB node
	Within  PDCP and F1-AP of serving IAB node
	Same as alt 1
	Same as alt 2
	Same with alt 1
	[TBD]

	
	IAB-DU’s F1AP
	Within RRC of collocated MT
	Within PDCP of collocated MT
	Same as Alt 2
	Within DTLS/SCTP/IP above RLC channel
	Within PDCP of collocated MT
	[TBD]

	Security of F1AP
	Protected by PDCP 
	Same as alt 1
	Same as alt 1
	Protected by DTLS
	Protected by PDCP
	[TBD]

	Routing of control plane PDUs
	Adaptation layer is responsible for routing
	Same as alt 1
	Same as alt 1
	Same as alt 1
	Same as alt 1
	In all alternatives, the adaptation layer is used for routing.

	Impact to IAB donor
	Native F1-C as baseline
	Same as alt 1
	Same as alt 1
	[TBD]
	Native F1-C over E1
	[TBD]
The detailed impact on native F1-AP needs further study.



NSA operation:
In CP alternatives where the IAB node potentially uses a SRB to carry F1-AP to the IAB donor, when the IAB node operates in SA with NGC (described as “Option a” and “Option b” in Section 6.1.2), the SRB uses the NR air interface. In case the IAB node operates in NSA with EPC (described as “Option c” in Section 6.1.2), for those CP alternatives the SRB may be carried over the LTE air interface. 

For downlink, the IAB donor CU could send the RRC message for the IAB node MT to MeNB first via X2AP RRC transfer message. And then, the MeNB could send the RRC message received in the X2AP RRC transfer message to the corresponding IAB node MT. However, X2AP RRC transfer message is not used for DL RRC message transfer in the current specification. As a result, it is for further study how to support the delivery of IAB node MT’s DL RRC message over X2AP.









<<End of First Change>>


<<Start of Second Change>>

9.3 Integration of IAB node
IAB-node integration has the following phases: 
1. The IAB-node authenticates with the operator’s network and establishes IP connectivity to reach OAM functionality for OAM configuration. 
· This phase includes discovery and selection of a serving node, which can be an IAB-donor or another IAB-node. The IAB-node may retrieve this information, e.g. from OAM or via RAN signaling such as OSI or RRC.
· This phase further includes setting up connectivity to other RAN nodes and CN. 
· This phase involves the MT function on the IAB-node.
2. The IAB-node’s DU, gNB, or UPF are set up together with all interfaces to other RAN-nodes and CN. This phase must be performed before the IAB node can start serving UEs or before further IAB-nodes can connect. 
· For architectures 1a and 1b, this phase involves setup of the IAB-node’s DU and the F1-establishment to the IAB-donor’s CU-CP and CU-UP.
· For architecture 2a, this phase involves setup of the IAB-node’s gNB and UPF as well as integration into the PDU-session forwarding layer across the wireless backhaul. 
· This phase includes the IAB-node’s integration into topology and route management.
3. The IAB-node provides service to UEs or to other integrated IAB-nodes. 
· UEs will not be able to distinguish access to the IAB-node from access to gNBs.



Figure 9.3-1. IAB node’s Integration Procedure 

A high level flow chart for SA-based IAB integration is shown in the Figure 9.3-1.
1. IAB node’s integration procedure phase 1: IAB-node MT part setup. In this phase, IAB node MT part connects the network as a normal UE, such as IAB node MT part performs RRC connection setup procedure between donor-CU, authentication and PDU session establishment between OAM, IAB node MT part related context and bearer configuration in RAN side,  and etc. For CP alternative 2 and alternative 4 for 1a and 1b, the intermediate IAB node DU part encapsulates the related RRC messages of the IAB node MT part in F1-AP messages. 
2. IAB node’s integration procedure phase 2-1: Routing update. In this phase, the routing information are updated for all related IAB nodes due to the setup of IAB node.
3. IAB node’s integration procedure phase 2-2: IAB node DU part setup. For CP alternative 2 and alternative 4 for 1a and 1b, the IAB node’s DU part performs F1-AP setup procedure. For other CP alternatives how to perform this phase is FFS.
4. IAB node’s integration procedure phase 3: The IAB-node provides service to UEs or to other integrated IAB-nodes. 
NSA-based IAB-node integration has the following phases: 
Phase 1: IAB-node MT part setup. In this phase, IAB node MT part performs the connection setup procedure and authentication via LTE RRC signaling to the LTE network (FFS: EPC impact to differentiate between access UEs and MTs). The eNB then configures the IAB node MT part with an NR measurement configuration in order to perform discovery, measurement, and measurement reporting of candidate parent IAB nodes to the eNB. The IAB node MT part then connects to the parent IAB node’s DU and CU via the EN-DC SN addition procedure.
Phase 2-1: Routing update. In this phase, routing information is updated on the IAB-node’s parent and its ancestor nodes to establish an NR backhaul path between IAB-node and IAB-donor. 
Phase 2-2: IAB node DU part setup. The IAB-node’s DU performs F1-AP setup procedure. It can use the same transport over the NR backhaul as in SA mode. Alternatively, it may leverage SRBs over LTE and the X2 connection between eNB and CU for the transport of F1-AP as outlined in section 8.3.4. Both alternatives can be further studied, considering robustness and overhead of transmissions on the LTE or NR carrier(s). 	Comment by Xu, Steven 1. (NSB - CN/Beijing): this needs to be discussed in RAN2. It is RAN2 business whether to use SRB1/2 or introduce new SRB. 	Comment by Xu, Steven 1. (NSB - CN/Beijing): I believe minimize the difference is only valid when use NR. 
Phase 3: The IAB-node DU provides service to UEs or to other integrated IAB-nodes via NR and the IAB-node MT maintains connectivity with the LTE eNB and parent IAB node. 

<<End of Second Change>>
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